Decreased cell proliferation in the dentate gyrus does not associate with development of anhedonic-like symptoms in rats.
Depressive disorders have been proposed to be caused by stress-induced down-regulation of hippocampal neurogenesis. Nevertheless, several reports have recently pointed out that, in rodent models of depression, suppression of generation of new hippocampal neurons is not by itself sufficient to induce the development of depression-related symptoms. In the present study, we used the cell proliferation blocker methylazoxymethanol (MAM) and the rat chronic mild stress (CMS) model of depression to challenge the neurogenic theory of depression. In order to achieve a comparable reduction in hippocampal cytogenesis, rats were either chronically treated with MAM for 2 weeks, or subjected to an 8 week regime of chronic mild stress. Consumption of a palatable sucrose solution was monitored once a week to assess the development of anhedonic behavior. Prior to terminal perfusion, the animals were injected with bromodeoxyuridine, a marker of proliferating cells. The number of proliferating cells and total cell number and volume were estimated for the granule cell layer of the ventral hippocampal formation. Unlike CMS, chronic injections with MAM did not induce anhedonia-like symptoms in rats. Both MAM-treated and CMS-exposed groups of rats showed a comparable significant reduction in cell proliferation in the granular cell layer of the ventral hippocampal formation. However, the total cell number was reduced for CMS-exposed rats only while the granule cell layer volume was conserved for both groups. Our results show that suppression of cell proliferation in the hippocampal formation is not an absolute factor for induction of an anhedonia-like state in rats. However, it may still represent an important causal factor for vulnerable subjects.